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$\equiv$ $x_{n}- \frac{f(x_{n})}{f’(x_{n})}$ , $n=0,1,2,$ $\cdots$
. $\alpha$ $I$ $f(x)$ $C^{2}$ $f’(\alpha)\neq 0$ , $I$
$\max|\Psi’(x)|<1$ , $X_{0},$ $X_{1},$ $X_{2},$ $\cdots$ $\alpha$ 2 . $k$
[5] , $f(x)$ $f’(\alpha)\neq 0$
$f”(\alpha)=0,$ $\cdots,$ $f^{(k-1})(\alpha)=0,$ $f^{(k)}(\alpha)\neq 0$ .




, $\phi$ $y0,$ $y_{1},$ $y_{2},$ $\cdots$ ,
$y_{n+1}=\emptyset(y_{n})$ , $n–.0,1,2.’\cdots$ . (2)
$\{y_{n}\}$ $\alpha$ $\alpha=\emptyset(\alpha)$ $f(\alpha)=0$ .
, $\alpha$ $I$ $\max|\phi’(x)|<1$ , $\{y_{n}\}$ $\alpha$ .
$\phi$
$x_{n+1}$ $=$ $\Phi(x_{n})$
$\equiv x_{n}-\frac{(\phi(x_{n})-X_{n})2}{\phi(\emptyset(_{X_{n}}))-2\emptyset(_{X_{n}})+x_{n}}$ , $n=0,1,2,$ $\cdots$ (3)
$x_{0}=y_{0},$ $X_{1},$ $X_{2},$ $\cdots$ . $\Phi$ . $\{x_{n}\}$
$\alpha$ $f(\alpha)=0$ . $\{x_{n}\}$ $\{y_{n}\}$ .
, $x_{1}$ 3 $y_{0},$ $y_{1},$ $y_{2}$ , $y_{3},$ $\cdots$ .
$\{y_{n}\}$ , $x_{0}$ $x=\phi(X)$ $\alpha$ $I$
, $\phi(x)$ $C^{1}$ $\phi’(\alpha)\neq 1$ {x $\alpha$
1 . , $\phi(x)$ $C^{2}$ 2 . ,
$\phi$ $\max|\phi’(x)|<1$ . , $\phi’(\alpha)=1$
$\{x_{n}\}$ $\alpha$ (cf. [9], P. 245).
. Fig 1.
, $f(\alpha)=0$ $\alpha$ $y=f(x)$ $x$- . 2














$\alpha$ . - , $h\equiv a_{1^{-}}a_{0}$
, $(a_{0}, f(a_{0}))$ $(harrow \mathrm{O})$
$\overline{\alpha}$ $=$
$a_{0}- \frac{f(a_{0})}{\frac{f(a_{0}+h)-f(a_{0})}{h}}$
$arrow a_{0}-\frac{f(a_{0})}{f’(a_{0})}$ as $harrow 0$




Fig. 1. $J\cdot \mathrm{C}\sqrt$
.
, 1 3 $yn’ y_{n+}1,$ $yn+2$
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$\{\Phi(X_{n})\}$ [13]. Xn+l=9n , $x_{n+2}$ $\overline{y}_{n+1}$ . ,
$\{y_{n}\}$ , $\{\overline{y}_{n}\}$
$\alpha$ . 1 [7].
.
$\emptyset(X)=\frac{x+2}{x+1}$
$y_{n+1}=\phi(yn),$ $n=0,1,2,$ $\cdots$ , , $\{\overline{y}_{n}\}$
$x_{n+1}=\Phi(x_{n}),$ $x_{0}=y_{0},$ $x_{1},$ $X_{2},$ $\cdots$ , ,
Table 1.
$\overline{y}_{n}=y_{2n+}3$ , $x_{n}=y_{3}(2^{n}-1)$ , $\cdot$ $n=0,1,2,$ $\cdots$
.
Table 1.
$k$ [10] . $2k+1$ $y_{n},$ $\cdots$ , $y_{n+2k}$
. ,
31
, . 3 ,
, $\phi’(\alpha)\neq\pm 1$ $k+1$ .
$k=1$ . ,- $y_{n+1}=\phi(y_{n})$ 2
, $(k+2)2^{k-1}$ . 4
. .
2
$\{y_{n}\}$ $k$- [10] $\{y_{n}\}$
$\mathrm{y}$
$\overline{y}_{n}^{(k)}\equiv\frac{|\begin{array}{llll}y_{n} y_{n+1} \cdots y_{n+k}y_{n+1} y_{n+2} \cdots y_{n+k+1}| | \ddots |y_{n+k} y_{n+k+}1 \cdots y_{n+2k}\end{array}|\}k+1}{|\begin{array}{lll}\triangle^{2}y_{n} \cdots \triangle^{2}y_{n+}k-1\vdots \ddots \vdots\triangle^{2}y_{n+}k-1 \cdots \triangle^{2}y_{n+2k-2}\end{array}|\}k}$
, $n=0,1,2,$ $\cdots$ (5)
. , $\Delta$
$\triangle y_{n}\equiv yn+1-y_{n}$ , $\triangle^{2}y_{n}.\equiv y.n+2-2yn+1+y_{n}$
. $k=1$ [1] .
, , $\{y_{n}\}$ .






, . $\epsilon-$ (cf. $[12|,$ $[2|\mathrm{P}\mathrm{P}\cdot$ 40-51)
, $\{\overline{y}_{n}^{(k)}\}$ .
$\epsilon_{n}^{(0)}=0$ , $\epsilon_{n}^{(1)}=y_{n}$ , $n=0,1,2,$ $\cdots$
$\{\overline{y}_{n}^{(k)}|n=0,1, \cdots\}$
$\epsilon_{n}^{(j1}+)=\epsilon_{n-1}^{(j-}1)+\frac{1}{\epsilon_{n}^{(j)}-\epsilon_{n}^{(j)}-1}$ , $n.=1,2,3,$ $\cdots$ , $j=1,2,3,$ $\cdots$ (6)
32
$\overline{y}_{n}^{(k)}=\epsilon_{n}^{(2k+1)}$ , $n=0,1,2,$ $\cdots$
$\text{ _{ } }$ . $\text{ }$ $\overline{y}_{n}^{(k)}$ $\epsilon-$
, $k(2k+2n+1)$ . - ,
$k!(k^{2}+2k-1)$ . , $\epsilon-$




$\alpha$ . $k$ $\{x_{n}\}$
$x_{n+1}$ $=$ $\Phi_{k}(x_{n})$
–
$\phi^{(0)}$ $\phi^{(1)}$ ... $\phi^{(k)}$
$\phi^{(1)}$ $\phi^{(2)}$ ... $\phi^{(k+1)}$
.$\cdot$. ..$\cdot$ .:. .$\cdot$.





’ $n=0,1,2,$ $\cdots$ (7)
$(x_{n})$
. , $\phi^{(j)}(x_{n})$ $\phi=x+f$ $i$
$\phi^{(j)}(_{X_{n}})\equiv\frac{j}{\phi(\emptyset(\cdots\phi(}X_{n})\cdots))$
, $j=0,1,2,$ $\cdots,$ $2k$ (8)
. $\Delta^{2}\emptyset(j)(X_{n})$
$\triangle^{2}\phi^{(j)}(_{X_{n})}\equiv\phi^{(j)}+2(x_{n})-2\phi(j+1)(x_{n})+\emptyset(j)(x_{n}),$ $j=0,1,2,$ $\cdots,$ $2k-2$ .. (9)
. $k=1$ $\Phi_{k}$ (3)
.
$\Phi_{k}(x_{n})$ $\{y_{n}, y_{n}+1:\cdots, y_{n+2k}\}$ $k$ – .
{ )} ,
, $\alpha$ (7) $\{x_{n}\}$ $\alpha$
.
1
+1 $=\emptyset(y_{n})$ $\{y_{n}\}$ $f(x)=0$ $\alpha$






(7) $\{x_{n}\}$ $f(x)=0$ $\alpha$ , $\phi’(\alpha)\neq$
$\pm 1$ , $\{x_{n}\}$ $\alpha$ $k+1$ . , $\emptyset(x)=x+f(x)$ .
2 $f(x)=0$ $\alpha$ $y_{n+1}=\emptyset(y_{n}),$ $\phi(x)=$
$x+f(x)$ , . $\phi(x)=x+f(x)$ ,
$\phi$
. $(x)=x-$ .f(x)/f’(x) . , $f(x)$ $\alpha$
$C^{2}$ $f’(\alpha)\neq 0,$ $f^{n}(\alpha)\neq 0$ . , $\phi(x)$ $\phi’(\alpha)=0,$ $\phi’’(\alpha)\neq 0$
, $\{y_{n+1}=\phi(y_{n})\}$ $\alpha$ 2 .
.
3
(7) {x $\alpha$ , $\emptyset’(\alpha)=0,$ $\emptyset’’(\alpha)\neq 0$
, $\{x_{n}\}$ $\alpha$ $(k+2)2^{k-}1$ . , $\phi(x)=x-f(x)/f’(x)$ .
[9] P. 252 2 3
. 3 $k=1$
3 , [9] .
4
. .
CPU: Intel Pentium Pro $200\mathrm{M}\mathrm{H}_{\mathrm{Z}}$







. $\phi’(\alpha)\neq 0,$ $\pm 1$ 1, 2 . $x_{0}=1$
, $x_{n+1}=\emptyset(Xn)$ , $x_{n+1}=\Phi(x_{n})$
$x_{n+1}=\Phi_{k}(x_{n}),$ $k=2,3,4$, Fig. 2. Table
2. . Fig. 2. $\log_{10}|f(x_{n})|$ , Table 2.
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. , $k$ . Table 2.
,
. $k=2$
. , $k=2$ $n=2$ $k=3,4$
, ,
. , 3, 4, 5 , $O(10-6)$
$n$
Fig. 2.
$\log_{10}|f(x_{n})|$ . $\phi’(\alpha)\neq 0,$ $\pm 1$ .
: . : . $\mathrm{O},$ $\square ,$ $\triangle$ : ( , $k=2,3,4$)
Table 2.
35
, $O(10^{-1}8),$ $O(10-24),$ $o(10^{-30})$ .
$O(10-18)$ ,
.




. $\phi’(\alpha)=0,$ $\phi’’(\alpha)\neq 0$ . $x_{n+1}--\Psi(Xn)$
$x_{n+1}=\Phi_{k}(Xn),$ $k=1,2,3,4$ , Fig. 3. Table 3. .
$n$
Fig. 3.
$\log_{10}|f(x_{n})|$ . $\emptyset’(\alpha)=0,$ $\phi’’(\alpha)\neq 0$ .









. $\{\emptyset(X_{n})\}$ 1 ,
$\{\Phi_{k}(X_{n})\}$ , ( 1). $k$
, $k+1$ ( 2). $k=1$
$\text{ }\vee 7$ . 2 $\{\phi(Xn)\}$
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